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[*(iHfflBlBfcBlf!] 20 
[0001] 
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JR*»»6tl*fflatt, *Ste^fA*»6fl«t3^h 30 

[0 0 0 3] #{Cgjfi-Ctt, yuyuXv^rAW/ 
-v^-fe^^-, U— If— >^-&<i;©{t!2r>X^A 

[ 0 0 0 4 ] c n 6 ©¥jrsj»mk* . . aws**** s 

[0 0 0 5] H©1^— !f-Jt€m^* 3 l £ JIRRlSdiStt*6 
2 0tC»tt^n-5. 

[0 0 0 6] 7*h> : E-h , M/ 1 !:bTtt 

(1) 7*h#U7-$fflUfcgigPS)S 50 
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( 2 ) ffl »,» fcWre*3CTJK 

(3) <Mfcfr5£¥IK 

(4) ffi««-&75riC¥fi5 
(5) 

(6) mwtc^^f& 

[0 0 0 7] l/*LW, (1) O^oSttU— !f-3tt 
2Si t £ <h L T 7 ; 1/ rf W ^ > U~ it' - £ ffi ffl L T H -5 it 
&&Sftt*3!£ttQ. SfcWJWJEt>*«*©:7* h#'J 

[0 0 0 8] (2) ©S^KifcspjKtt. WS-CllOa 
i: ^o.it*fJ^ttS&-S)^, £j7fcJi©3f«& 2 ~ 5 #© 
MTU**** 1 ** < teZfcsb. #«ft£l3fflTS>lG:B* 

[0 0 0 9] ( 3 ) ©»&735S;«, U&m<D Is— tf 
[0 0 10] (4) ©*8H«'&#itJWKtt. *3ttJi±K 

■z-myt. mmm^nz-?*? turfs t>iz<mn.&-vm 

ft, 3Mfc:ng#«2l3fc*ft«>, &MJK©ffi9ft*|gltl;:ft: 
[0 0 11] (5) ©ifiJS^X^-ra:. BttBWJKCl' 

[0 0 12] &.±C>-7* h>^E— HiS"rytCMUT, 
(6) ©f^^iOi, fliTSDiA4tH5tt>-i) 

[0013] 03*tf. USP5379698 
tt, *JR»M**J»»i:LTfflU»<&ifi[«iS!*febTIIRBl 

X.T, 3Xh*iM^M*t!i5. 
[0 0 1 4] 4^18^9- 1 4 6 2 6 4-^ii^. 4# 

6-199064 ^ii^. USP5 3 3 9 7 3 7f 
'Am. EP0580393 ^iiffi. ItBS^ 6 -5 5 7 2 
3 *tii$g. EP0573091 U S P 5 3 7 8 

5 8 0 <&m¥- 7-164773 U S P 
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5 3 3 3 7 0 5 *fii$8. EP0644647 ^teWz 

[0 0 15] dCQfWJI&ti. -f >***«T**H«« 
t-f >*R58aST**#H««OBii»OlHlSiJ««Hc< 

o m«t*oft. * 6 tc»MSIBifeSaiBk% O §f-£<£ffl L 
TI?*J©IR©3K&^>*©««e*£ll^«££:#Hji 

[0 0 16] »fc±8EWIitt, lc#-#> 
[0 0 17] 

[0018] 20 

[0019] (i) s«±fc, 'j>tz< £*>mmm&.i;z* 

[0 0 2 0] 

HEWMJKWJKftU— !f-fcJ:D S#tl^B# 30 

&£:/7<-?-ff3fB**:tt*^ffi©;i<i:£<A^, £ 
[0 0 2 1] %&ttttSM9Zft%ett«Ait>-r. **<r» 

r«fc 5 fcsflfijcs-w-rs feaguntf 6*15. 

[0 0 2 2] 1) M 
2) * 

ffl»»!». AtXElSttffetBWfoiti* 6 1 50 
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©&Sft&8- J: t«tt!ft»*«* « i:«H6n 

•5. 

[0 0 2 3] »tt*»tLTtt^#WlCttKTO'bO* f 

[0 0 2 4] -hdSMSh MAtft7 I — Jk-fio- 
(C. I. 7x7H-fXD-l) , t/7V*m OT 
Atf^r-XH • I/7 HA (C. I . Tisy H • H 
8 8), 5>X7V»#K MflbZl-y b—JV • ~J)\>-Zf7 
*jt? (C. I. 7->7H-?7«^l) , — hnvlft 
$h h— • yj — >B (C. I. 7^H 

•y»J->l) , HU 7 0y*.fcf/^. 
>h-:7*A— (C. I. 7->7H-7'JI/-3) , ^iJU 
7>K'S'J>^-^U->B (C. I. 7->7K-^ 

u->9) . ^-t>->^>Sb^. • 

•7-B (C. I. 7->7H-l/7K52) . 7>h7+/ 
>gm> mXli&TVW > • 7-4 Ut> h - 7"^-A2G 

(C. I. 7->7H-7"JH4 0) , T5?>$m* 
t^ r 7— • 7 7-X.h • ZfJl—GL (C. I.7->7 H 

• zfJU- 10 2) , +/'J >SSW. 0UA.fc£*y U > • -f 
XD— (C. I . 7->y H • -fXD— 3) . 

[0 0 2 5] JSattSSfSf.tLrttftflsWttt^TO*)©- 

[0 0 2 6] y7ir;M^>M, WAff^-75> 

0 (C. I. 'C-y7^-'1'XD-2) , MJ^jiXJI/ 

mz.vs.-w>*? <c. 1. ^-s>^^-a* 

-ftl/7H4) , ^f;i/-Wtl/7h (C. I. ^ 
• A*-f hi), V7*-f H • #>) — > 

(C. I. ^—>77-7 ,| J->4) , ^7V— JHfe 
£K ^(^7 7k*>T (C. I. ^—>7i'-'fl 
n— l) . *-tJ->^>3Msf. #IAfcfn-^$>B (C. 

1 . '"C— • MtVv h 1 0) . >* 

0*l;Uix— • (C. I . «.— >y>7 • 7)1 

— 12), f7-^>^. GU^fcf;*^^ • y;W-B 

(C. I. ^->7^-^-9) . 75»ife». «*. 
VSV77 — >T (C. I. ^— >>y^7 • Uy H2) . 7 

vmn. mx.i<£\d7*-?->7 • zf^vyG (c. i. ^c— 

->yi7 • y^-7> 1) . -f >H->TX>^tS|.. ^J^.«7 
Xh777*y>FF (C. I. ^—/77 • l^7h'l 
2) „ 

[0 0 2 7] Sfc, giJBgiii^Sa^UOtK^ii^^^: 
t5tAmax*<5 0 0-7 0 0 nnKDKiR^ftS-W-r 
-5SS^€rfiFS Kffl^SC <h75<T#-5. Amax«H<* 

{c^fiTKic^-r-s^s^o. o i %£ut© 

0. 0 1 %£iT-e&2>t$k&m£VT<D$:l£ 

l t teJ^T co ^ © &m vf ^ n ■& „ 

[0 0 2 8] SttMiLTB, C. I. T->yH-U 
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7 H 5 1 (Amax = 5 2 6 nm) . C. I . 7i"y h* 
•^77^2 (Amax = 5 8 0 nm) . C. I. 7y 
y h* • Vy h* 9 2 (Ama x = 5 8 6 . 4 9 7 nm) , 
C. I. 7->7 F • 7 4 (Amax = 6 11. 5 

nm) . C. I. 7->7h'-^l'-9 (Amax = 6 3 
1 nm) o 

[0 0 2 9] tSSttSfe^<hLT«. C. I. ^— z/yt> 
• 3 (Amax=523nm) , C. I. ^~ 

->^/7 • Ki (Amax = 5 2 5, 4 9 1 nm) . 
C. I. ^— >y? ■ n-i ^Vy V 7 (Amax = 5 3 
8nm) , C. I. ^— ~>y P • t^jrisy hi (Am 
ax = 5 8 5 nm), C. I. ^— >y 9 • A'-Y ^rUy 
h3 (Amax=5 9 2 nm) . C. I. i/y{7- 
(Amax = 6 12nm) , C. I. ^— isy 
^-Zf)U—26 (Amax = 6 15nm) . C. I. ^ 

— i/yi; • (Ama x = 6 1 7 nm) , C. 
I . s\-->y? • yj — > 1. (Ama x = 6 2 7 n 
m) . C. I . >y? • 7)V— 3 (Amax = 6 5 
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5Sft%T"&<5. 
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-hZtlfzM. T)VS.~OL, <7)VB.~0 A-&&*>^ 
tr) . 3i$B. Iff. &&<h*£>&JK<Dfi. -irJUa-^T-t-r 

— K #'Jlfl/>fU7^l/-h. #UX^lx>. * 
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[0 0 3 7] 7;U5xr7AffifcJ^m#HC 
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50 [0 0 4 7] $f, (a) %JRX£4Mtt:-3t>TR9rr 
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irKW5>3S, yX7^, ^U^^>^, 40 
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l/7>», K777k FP + y^'J/ 7^dA 
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^HfflCT*. +7U>^, +/^^P>*. ^;i/^r 
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>K7-u>ftR»#e*, a^piHaicTft*, 

[0 0 5 3] SSJC^n&OjfeSo^TTfe, ^JUKTt 

£'= 1 X 1 0 4 £AJt*W*U<* ckOSF £L<tel x 1 
0 5 l^±T*^o £'AUxio 4 ctt)/h3^t> SS<£>fa 

[0 0 5 4] Cin6<D3tJ»*«l*K»4*»-Cfc«S«C!)ffi3 

[0055] ^n^<D^tm^mmm<D^mm\t. ±&m 

#£L<te0. 5-2 5li«T*5. 

[0 056] (b) <d/^ >^-\z^xmmt 

r> y >f ;p A * £ t> <d -c*ti««F \zmi£ £ ftft ^ 

a*. HJJM)i6©iBJ8fltt(^«ja36^, »#U>— o/f^xe 

(Tg) i«2 0tttTO#U7-, 

[0057] n-r #ij voAffwtUTtt, 4ia 

[0 0 5 8] dtL6©/W>y-©^#«tt, ±&Mm 

<'ttl 0 — 5 0ll%TS^o 
[0 0 5 9] ±E*«>t-f >^-#'J-7tt#a-T?«lriT 

(c)'K*W t 6n«*«M, x'Jn->rfA 
[0 0 6 0] ±EtRU^ 4#IC, 3ft "J 9 

[0 0 6 1] jfcfc (c) <D»«Mlcoir»TKWT*. A 
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m-rzztrfftZLi'K mmMiz. *>j=t^ 

[0 0 6 2] CW«t5^^J<*:LT«. &lt#J/N>K 
y-y ? (19 8 14?. ^ttttSlifi, OiTWH • 

[0 0 6 3] ®8ftB»Hc^taTaS<fcUTtt«8&Ji£J& 

rirr*H»»©5-6 3~5 oiiX)j«»*b<, £■=>(;: 

ttl 0~3 OfiSaSJ&WSbK, SSfllSa*3SSX*SS 
04btta«ffiTU-<»-r < . 8JMJS t LT««>LfiB*!tt2: 

[0064] Hci^iintcfe^T. ss&jifcte. 

g iz it; i; tabic casjjn l t t> «t v >. 
[0 0 6 5] mmmomziz. tiicLto. i~i 

0g/m2 ff*IJK©W«ltt^. 

Hl~7g/m2t$5. 
[0 0 6 6] jfc!OU3->^AJiK:''^V»T»Wr«.- 

[0 0 6 7] A#tt£tilM**;i'tf>'# US' 

(# * b < tt * ^JUtf 'J -> a » £ £ S 

-r-s c t \z& o » e n-s t> oitfrnvf . 

[0 0 6 8] Slffl^tLTtt, ^§JCDt>©Tt>, 

[0 0 6 9] m&m<n$im&'fT?m\z\t. m. mm. 
®. -?>u>i3.E<D<&m,t>)\si$>m.m.. m 

x.\Z5>0*)>WtzSzrT)l®,. & (II) 

[0 o 7 0] #JraiJ-> , Jn->rfA^tt. 0y*.#. ^ 

•5 # u * jpitf / -> □ «t e M&ft^as 
[0071] $e>tc#2ni^-> , ja->^ , Aei^*L< 
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mt&&>. ifi<ta&&, tu7 osts* 

[0 0 7 2] tt*D3!3'U:3->:xA»©«fttft0E 

+■9- t'©k^Mt*o*;w y # u -> a >, 

K^-^^HSiK^W©TJHi-;k 7th>. 

;ux^;i/^h>. y^y-JK x^y-;^ ^Ptfi^> 

10 -T^Cli^ffSL^, 

[0 0 7 3] CtHE>(Dm.^(Dm\Z y «^S->'j3-> 
:XAJl©ffi<&^T&£*&S^W:*JI/;tfy#'J S'D^tJ- 

» £gsJnLT £fc=rA&S£(nJ-t£ti:5@ffJ 

. -5.. 

[0 0 7 4] *%H^{C*5^Tv'j3->rfAS 

20 [0 0 7 5] Z\tlt>i' : 7>t>>yZf>)>tfmit* v-'Ja- 
>:JAJf fflj^WH^frtCttU 0. l~5M%«tt: 
^T<»ffi-r-5Ct^ilf* L<. ICffSKttO. 5~ 
3MS%Ta&^)<, 

[0076] z\n^i^uci—>ziAmcommto. 5~ 

2 0g/m2A!!fSL< 1 5 ^>lZtfiF S L < «0 . 5~5 
g/m2T^-5. KJPd^O. 5g/m2,tD i b'l^l>tl 

^tc«En8"jfig©< >*K®mmT-r o . 2 

0 g /m 2 J: 0 t>^c*V>»^K:'tt«aFW^«i3^ S^FfiJT 
$.-5 tf*^ 0 < , -f >^ V-f 1>— >?*«S< t>> -5 

30 

[0 0 7 7] ^IC. *5BWC*W*al»a!*a:L3PIKBi' 

[0 0 7 8] ^(cj^cTS.ssaas-is^nfcssi 
^g^ffl ^icjt^T»ri^s*afie^i^m*. u innate 

->zfAfflfi£^Sr^b 5 0~1 5 0*C©iagT8c#IH 
40 JSSfflgbT->U 3 — >^A@^#-5. 

[0 0 7 9] Z\(D^oiZLXm^ntdfS.iZ\t. ->U a- 
>=f A/I£«g-r5 S fi9T§S7 ^ JUA ft 5 5 h-T 

[0 0 8 0] tniSSt, ft87^^At tf-Jt 

7^;UA<D@3it LIB, #Ul^fJl'7-f^ 
A. #'j7 p Phru>7^;UA, #'J \d-)V7)lzi-)l7 

a. #u&{tex'jx>7w;uAft<!:a<^f ^ns. 

50 [0 0 8 1] C©J:-5IcLT#^nfcia«S*^b¥fifi 
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[0 0 8 2] ^Bj©^fgg^xg-cfflv^ns^— y-* 

— Tti^t l/TIi, f65tei£gffl«rt*3 0 0 nm~ 15 0 0 
nm<0«SBl;:&St><D7W8lo£*l-5. -fti.t>*>. 7 

y^^y. ^'jyby-i^ry. >>\*)Oi±-**y. 

r7A-# K5r7A. ;i/bf-. #7*. YAG, ^>U- 
[0 0 8 3] Cin^W+T-fc^^cOWMlIfig^Mfig 

[0 0 8 4] SMfttLTtt. *3^ctt=fr$|g&J<£># 

<^i. ffii7^ ;ua £*ijftrf -5 c t tc«k o TffMJK-hfc 
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6 3- 1 6 3 3 5 7^^lcE®$tlT^-5i-5^i*i 
t fc«fc o Tfir 5 £ <h £ L<^«, 

[0 0 8 5] iiteosi&j&icttAT, M**»*3«ft*i!E 

[0 0 8 6] 

[oo87] mmm 1 . 

^&57"7-f7- zi— ^ — £jBHT^ftjb. 1 
8 01Cr2 8-|HHe#U fil/IUg/m 2 O^-fV-Jl 

[0 0 8 8] 



(a) i&*)0\s5>y®m (t>^>LQ-T 13 3 1 

) 

(b) ^dv.^ K-T->->T^- h (^^-hB8 3 0, 



(c) X-ifs^-y • 7i/-;i^ 



flg ( S J 9 3 7 2 , 



9 0M8B 
steals (80 83) 

3 5 M»gB 
SBM>h (**) © 



) 



(d) 
(e) 

^TML, 1 1 0TCT2'»-|B»aiU , 



f 1 g/m* 



8 SI 

i oaj 

9 0 0£j 



30 



(a) IR — 820 (B) (B^fc* (**) $3, #U *^>3&fiiSi) 5M8B 

(b) TfrS.Y-t^JlT-th-f— h 3 0fi»gB 

(c) 7i/-;i//iH7-y^SJBg , 6 0M88 

(d) #v?u?ymm 2 osssb 

(e) T^a-jl/EX 5 1 2 (TH'J^U-tra— ;U7|5g^U->^|/X— 



-irttsffcllg (80 82) 

(f ) f h7t HP77> 
. (g) S^^MbtfJUATS K 
(h) *=f-WJ-7^)\,'TYy 

J5fc#j£A'— n-^-^ffl^T^flJU @,&3 Ot, 1 2 

5 *ct 2 »nsmaitim l . kj* 2 g /m 2 <z> -> >j n 

(a) #'Ji?^^JU->a^-y-> (#^ffiS92 5 



5: 

6 0] 
2 01 
2 0] 



->^AJI£g:Wi. 
[0 0 8 9] 



0 0 0, 



100 aftgs 

(b) £:r.;i/hu (^^;i/X^;u-5r h^->A) ->^> l OSfigB 

(c) "7-fy/t-E" d?y>ft¥ (tt) i) 9ooassc 



(8) ftfflW- 1 1 -2 2 7 3 5 3 

13 14 

[0 0 9 0] :©i, Z.<D&Mf&WM<D £ . fc. 

mibu x-Yf- zfMzmmvt^mwu— tf- (o [oo9i] ^^T±te@^*-©fig^. tib^be^w 

PC-AO 0 1 -mmra-FC, ttJ^JO. 7 5W.fcg "f -SBflS&ai&lcIiiffi (4 013, 6 0g>) TK^SLfc 

7 8 0 nm, OPTO POWER CORPORAT *f$:fiJTi&3 £ <t K«fc <3 , g#g&©-> U 3->zfAH* 

IONS) t'-AEg2 0^m, S^IKI 1 Rfc*L§!&£i(iST 

Oxts. U— tf— ttl^2 5 OmWT/^WS^SfT^ [0 0 9 2] 

(a) #'jyDt!U>^'Ja-Jl/ (^12 0 0) 9 5S1I8B 

(b) * smmu 

Ay McHfi* 1 O&mmVtzm. [0 0 9 3] 



(a) ^UX^JUA'-f *U-y h (C. I. ^— ->y47 . /H*l/7 h 3 . 
. £?{t^lSt (4$) S3. Ama x = 5 9 2 nm) 0. lit 

« . ' 

(b) £6zK 9 9. 911 
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[Title of the invention] Method for producing a directly imageable 
waterless planographic printing plate 
[Abstract] 

[Problem to be solved] To obtain a directly imageable waterless 
planographic printing plate excellent in proofing property 
[Solution] A method for producing a directly imageable waterless 
planographic printing plate, from a directly imageable waterless 
planographic printing plate precursor, in which at least a heat 
sensitive layer and a silicone rubber layer are laminated in this 
order on a substrate, comprising the step of dyeing the precursor 
destined to be a printing plate. 
[Claims] 

[Claim 1] A method for producing a directly imageable waterless 
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planographic printing plate, from a directly imageable waterless 
planographic printing plate precursor, in which at least a heat 
sensitive layer and a silicone rubber layer are laminated in this 
order on a substrate, comprising the step of dyeing the precursor 
destined to be a printing plate. 

[Claim 2] A method for producing a directly imageable waterless 
planographic printing plate, according to claim 1, wherein after 
said directly imageable waterless planographic printing plate 
precursor has been developed, the image area is dyed. 

[Claim 3] A method for producing a directly imageable waterless 
planographic printing plate, according to claim 1 or 2, wherein 
the density difference between the image area and the non-image 
area is 0.5 or more. 

[Claim 4] A method for producing a directly imageable waterless 
planographic printing plate, according to any one of claims 1 
through 3, wherein a dye having an absorption wavelength of at least 
A,max = 500 to 700 nm is used for dyeing. 

[Claim 5] A method for producing a directly imageable waterless 
planographic printing plate, according to any one of claims 1 
through 4, wherein a dye having a solubility in water of 0.01% or 
more is used for dyeing. 

[Detailed Description of the Invention] 

[0001] 

[Technical field of the invention] The present invention relates 
to.a method for producing a waterless planographic printing plate 
that allows printing without using dampening water. Especially it 
relates to a method for producing a directly imageable waterless 
planographic printing plate that can be obtained by a direct process 
using a laser beam. 

[0002] 
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[Prior art] The so-called direct process, in which an offset 
printing plate is produced directly from an original without using 
a plate making film, begins to be used also in such fields as general 
offset printing and gravure printing, as well as in the small-scale 
printing industry, since they have such features as the simplicity 
liberated from any skill, the speediness in allowing a printing 
plate to be obtained in a short time, and rationality in allowing 
selection from various systems for adaptation to desired quality 
and cost. 

[0003] Especially recently the rapid progress in output systems 
such as pre-press systems, image setters, and laser printers 
encourages the development of various novel types of planographic 
printing materials. 

[0004] The methods for producing these planographic printing plates 
can be classified into methods of irradiating, with a laser beam, 
methods of using a thermal head for writing, methods of applying 
a voltage partially using pin electrodes, methods of forming an 
ink repellent layer or an ink acceptable layer using an ink jet, 
etc. Among them, methods of using a laser beam are superior to other 
techniques in resolution and process speed, and many methods are 
available. 

[0005] The planographic printing plates obtained using a laser beam, 
can be further classified into two types; photon mode type using 
a photo reaction and heat mode type, in which light-to-heat 
conversion is made for causing a thermal reaction. 
[0006] The photon mode type includes the following: 

(1) Highly sensitive presensitized plates using a photopolymer 

(2) Electrophotographic planographic plates using an organic 
photoconductor and zinc oxide 

(3) Silver salt process planographic plates 
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(4) Silver salt composite process planographic plates 

(5) Directly imageable masters 

The heat mode type includes the following: 

(6) Thermal destructive process planographic plates 

[0007] However, the technique of (1) needs a large apparatus since 
mainly an argon ion laser is used as the laser beam source. 
Furthermore, since the printing plates are also made of a highly 
sensitive photopolymer, the plates must be carefully handled and 
are also disadvantageously low in storage stability. 

[0008] The electrophotographic planographic printing plates of (2) 
have an advantage that they can be handled in daylight, but since 
the dark decay of the photosensitive layer becomes larger in 2 to 
5 minutes after charging, exposure and development must be 
accomplished in a short time period after charging. So, it is 
difficult to deliver a large size at a high revolving power. 

[0009] For the silver salt process of (3) , printing plates suitable 
for lasers with various wavelengths are proposed, but the waste 
silver solution poses a problem. Furthermore, there is another 
problem that the printing plates must be handled carefully since 
they are highly sensitive. 

[0010] For the silver salt composite process planographic plates 
of (4), a highly sensitive silver halide emulsion layer on a 
photosensitive layer is exposed and developed using an argon ion 
laser, and subsequently it is masked for further exposure and 
development using ultraviolet light. However, these printing 
plates have a problem that the processing of them is complicated 
since exposure and development must be carried out twice. 
[0011] For the directly imageable masters of (5), the image is not 
directly written on the printing plate using a laser. In this 
technique, a toner image formed by means of a laser printer is 
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transferred as an ink acceptable area onto the printing plate. 
However, this technique is inferior to the other techniques in view 
of the resolution of the printing plate. 

[0012] Compared with the above-mentioned photon mode type, the 
thermal destructive process of (6) has an advantage that the 
printing plates can be handled in daylight, and its usefulness is 
being reviewed recently because of the rapid progress in the 
delivered energy of the semiconductor laser used as a light source. 

[0013] For example, USP. 5379698 describes a directly imageable 
planographic printing plate using a thin metallic film as a heat 
sensitive layer, but it has a problem that the sensitivity of the 
printing plate is poor since the thin metallic layer per se reflects 
the laser beam. For this reason, to raise the laser beam absorption 
rate, a reflection preventive layer must be provided to add another 
coating step, raising the cost. 

[0014] Furthermore, JP9-146264A, JP6-199064A, USP 5339737, EPO 
580393, JP6-55723A, EPO 573091, USP 5378580, JP7-164773A, USP 
5333705, and EPO 644647 respectively describe a directly imageable 
waterless planographic printing plate precursor using a laser beam 
as the light source and using carbon black or a dye suitable for 
the wavelength of the laser beam as the light-to-heat converting 
material of the heat sensitive layer. 

[0015] These printing plates have such problems that the image area 
as the ink acceptable area and the non-image area as the ink 
repellent area are hard to distinguish, making it difficult to 
confirm whether or not that the original image is reproduced, that 
it is difficult to confirm the end point of development, that. repair 
work is difficult, and that the plate checking property is poor. 
There is also a further other problem that it is difficult to examine 
the adequate amount of ink supply in printing using a printing plate 
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image area meter. 

[0016] The above problems are remarkably revealed in the case where 
carbon black is used as the light-to-heat converting material and 
where the heat sensitive layer : remains in the image area after 
completion of development. 
[0017] 

[Problem to be solved by the invention] The present invention 
provides a directly imageable waterless planographic printing plate 
excellent in plate checking property. 
[0018] 

[Means for solving the problem] To achieve said object, this 
invention has the following constitution. 

[0019] (1) A method for producing a directly imageable waterless 
planographic printing plate, from a directly imageable waterless 
planographic printing plate precursor, in which at least a heat 
sensitive layer and a silicone rubber layer are laminated in this 
order on a substrate, comprising the step of dyeing the precursor 
destined to be a printing plate. 

[0020] 

[Description of the Embodiments] The dyeing of this invention is 
carried out during development after imagewise exposing the 
directly imageable waterless planographic printing plate precursor 
using a laser, or after completion of development. Dyeing is usually 
carried out using a dyeing solution, and it is necessary that the 
dyeing solution can selectively dye the image area but can little 
dye the non-image area. The image area in this case refers to the 
area exposed after removing the silicone rubber layer, i.e., the 
surface of the heat sensitive layer or the surface of the underlying 
primer layer or substrate. Any of these surfaces can be dyed, but 
it is preferred that the heat sensitive layer or the primer layer 
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is dyed. 

[0021] The dyeing solution must have the following properties. 
That is, even in the case where numerous directly imageable 
waterless planographic printing plates are processed automatically 
using an automatic developing and dyeing machine or manually 
developed and dyed using a pad or the like impregnated with the 
dyeing solution, the dyeing solution must not generate such a sludge 
as to contaminate the planographic printing plates, must form few 
bubbles, must be less in the decrease of dye content, and must little 
allow the dyed printing plates to ooze a color due to dye migration, 
etc. The dyeing solution can have the following composition. 
[0022] 1) Dye 
2) Water 

As the dye used in this invention, one or more selected from basic 
dyes, acid dyes, direct dyes, disperse dyes, reactive dyes, and 
the like can be used. Especially water-soluble basic dyes and acid 
dyes can be advantageously used. 

[0023] Examples of the acid dyes include the following. 

[0024] Nitro dyes such as Naphthol Yellow (C. 1. Acid Yellow 1), 
monoazo dyes such as Fast Red A (C. I. Acid Red 88), disazo dyes 
such as Naphthol. Blue Black (C. I. Acid Black 1) , nitroso dyes such 
as Naphthol Green B (C. I. Acid Green 1), triphenylmethane dyes 
such as Patent Blue (C. I .-Acid Blue 3) , and Brilliant Milling Green 
B (C. I. Acid Green 9), xanthene dyes such as Sulfo Rhodamine B 

(C. I. Acid Red 52), anthraquinone dyes such as Alizarine Direct 
Blue A2G (C. I. Acid Blue 40), azine dyes such as Wool Fast Blue 
GL (C. I. Acid Blue 102), quinoline dyes such as Quinoline Yellow 

(C. I . Acid Yellow 3) . 

[0025] Examples of basic dyes include the following. 

[0026] Diphenylmethane dyes such as Auramine O (C. I. Basic Yellow 
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2), triphenylmethane dyes such as Magenta (C. I. Basic Violet 14) 
Methyl Violet (C. I. Basic Violet 1), and Malachite Green (C. I. 
Basic Green 4), thiazole dyes such as Thioflavine T (C. I. Basic 
Yellow 1), xanthene dyes such as Rhodamine B (C. I. Basic Violet 
10) , oxazine dyes such as Nile Blue (C. I. Basic Blue 12) , thiazine 
dyes such as Methylene Blue B (C. I. Basic Blue 9), azine dyes such 
as Safranine T (C~. I . Basic Red 2) , azo dyes such as Bismarck Brown 
G (C. I. Basic Brown 1), indocyanine dyes such as Astrafraxin FF 
(C. I . Basic Red 12) . 

[0027] Furthermore, considering the adaptability to a printing 
plate image area meter, a dye with an absorption wavelength of Amax 
= 500 to 700 can be preferably used. Ajnax can be obtained by 
measuring the spectral specific reflectance and spectral specific 
transmittance of a dye as a solid or solution using, for example, 
a spectrophotometer. Moreover, it is preferred that the dye has 
a solubility in water of 0.01% or more. If the . solubility is less 
than 0 . 01%, the dyeing solution declines in stability and dyeability . 
Examples of the dye satisfying these conditions include the 
following. 

[0028] Acid dyes such as C. I. Acid Red 51 (Aitiax = 526 nm) , C. I. 
Acid Black 2 (A,max = 580 nm) , c. I. Acid Red 92 (Ajnax = 586, 497 
nm) , C. I. Acid Blue 74 (Ainax = 611.5 nm) , and C. I. Acid Blue 9 

(Amax = 631 nm) . 

[0029] Basic dyes such as C. I. Basic Red 13 (Amax = 523 nm) , C. 
I. Basic Red 1 (kiax = 525, 491 nm) , C. I. Basic Violet 7 (Amax = 
538 nm) , C. I. Basic Violet 1 (kax = 585 nm) , C. I. Basic Violet 
3 (Amax = 592 nm) , C. I. Basic Blue 5 (Ajnax = 612 nm) , C. I. Basic 
Blue 26 (Amax = 615 nm) , C. I. Basic Blue 7 (kax '= 617 nm) , C. I. 
Basic Green 1 (Amax = 627 nm) , C. I. Basic Blue 3 (\max = 655 nm) , 
and C. I. Basic Blue 9 (Ajnax = 668 nm) . 
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[0030] It is preferred that the dye content in the dyeing solution 
is in a range of 0.01 to 10 wt%. A more preferred range is 0.05 
to 5 wt%. 

[0031] In addition to the due, the dyeing solution can further 
contain a solvent such as a hydrocarbon, alcohol, ketone, ether 
or ester, and still further can contain an anionic surfactant, 
cationic surfactant, nonionic surfactant or amphoteric surfactant, 
dyeing auxiliary, defoaming agent, carboxylic acid and amine. 
[0032] The temperature of the dyeing solution can be decided as 
desired. A preferred range is 10 to 50°C, and a more preferred range 
is 20 to 40°C. 

[0033] Furthermore, the dyed plate can be washed with water and 
dried in hot air. The suitable temperature of the hot air is in 
a range of 50 to 150°C. 

[0034] In the case where the plates treated like this are stacked, 
each plate surface can be coated with a protective solution, or 
paper or a film can be inserted between the respective plates for 
protection. 

[0035] The substrate used for the directly iniageable planographic 
printing plate precursor is described below. 

[0036] The substrate used can be any publicly known metallic sheet 
or film or the like if it is a dimensionally stable sheet or film. 
Examples of the dimensionally stable sheet or film include those 
used as substrates of conventional printing plates, for example, 
paper, paper having a plastic material (polyethylene,- polypropylene, 
polystyrene or the like) laminaited, a metallic sheet of aluminum 

(including an aluminum alloy), zinc, copper, iron or the like, a 
plastic film of cellulose acetate, polyethylene terephthalate, 
polyethylene, polyester, polyamide, polyimide, polystyrene, 
polypropylene, polycarbonate, polyvinyl acetal or the like, paper 
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or a plastic film having any of said metals laminated or 
vapor-deposited, etc. 

[0037] Among them, an aluminum sheet is especially preferred, since 
it is dimensionally very stable and low-priced. Furthermore, a 
polyethylene terephthalate film used as a substrate for small-scale 
printing can also be preferably used. 

[0038] For stronger adhesion between the substrate and the heat 
sensitive layer, it is preferred to apply surface treatment such 
as etching treatment, corona treatment or plasma treatment. 
Especially in the case where a plastic film of polyethylene 
terephthalate, polyethylene naphthalate or the like is used, such 
surface treatment for improving the adhesiveness is especially 
preferred since the substrate per se acts as a heat insulating layer. 
[0039] Furthermore, in the case where the substrate is made of a 
material with relatively high thermal conduction such as a t metal, 
it is preferred to provide a heat insulating layer between the 
substrate and the heat sensitive layer for the purposes of improving 
adhesiveness and achieving a heat insulation effect. The heat 
insulating layer can prevent that the heat caused because of the 
thermal reaction of the heat sensitive layer is diffused into the 
substrate. 

[0040] In the case where . the heat insulating layer is provided, 
it must satisfy the following conditions in this invention. That 
is, it must well adhere to the substrate and the heat sensitive 
layer, must remain stable over time, and must be high in solvent 
resistance against the solvents used in the developer and during 
printing . 

[0041] The materials of the heat insulating layer satisfying these 
conditions include those containing an epoxy resin, polyurethane 
resin, phenol resin, acrylic resin, alkyd resin, polyester resin, 
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polyamide resin, urea resin, polyvinyl butyral resin, casein, 
gelatin, etc. Any one of these resins can be used, or two or more 
of them can also be used as a mixture. A composition similar to 
any of these resins as hardened can also be used. 
[0042] Among them, it is preferred to use any one or more as a mixture 
of polyurethane resin, polyester resin, acrylic resin, epoxy resin, 
urea resin and the like. 

[0043] Furthermore, it is preferred to let the heat insulating layer 
contain an additive such as a pigment or dye, for improving the 
plate checking property. 

[0044] It is preferred that the thickness of the heat insulating 
layer is in a range of 0.5 to 50 g/m 2 , in view of preventing the 
shape defects of the substrate surface, preventing chemical adverse 
effects and enhancing the economic efficiency. A more preferred 
range is 1 to 10 g/m 2 , 

[0045] The heat sensitive layer is described. below. 
[0046] The heat sensitive layer of this invention consists at least 
of (a) a light-to-heat converting material, (b) a binder and (c) 
a crosslinking agent J 

[0047] First of all, the light-to-heat converting material (a) is 
described. 

[0048] In order that the directly imageable waterless planographic 
printing plate precursor of this invention can be irradiated with 
a laser beam, to form an image, it is necessary that the heat 
sensitive layer contains a light-to-heat converting material . The 
light-to-heat converting material is not especially limited, if 
it can absorb a laser beam. In this case, the wavelength of the. 
laser beam can be in any of ultraviolet region, visible region, 
infrared region, etc. It is desirable to adequately select a 
light-to-heat converting material having an absorption region 
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suitable for the wavelength of the laser used. 

[0049] Examples of the light-to-heat converting materials include 
black pigments such as carbon black, aniline black and cyanine black, 
green pigments such as phthalocyanine and naphthalocyanine based 
pigments, carbon graphite, diamine based metal complexes, dithiol 
based metal complexes, phenolthiol based metal complexes, 
mercaptophenol based metal complexes, crystal water-containing 
inorganic compounds, copper sulfate, chromium sulfide, silicate 
compounds, metal oxides such as titanium oxide, vanadium oxide, 
manganese oxide, iron oxide, cobalt oxide and tungsten oxide, 
hydroxides and sulfates of these metals, metal powders of bismuth, 
iron, magnesium and aluminum, etc, 

[0050] In addition to the above-mentioned substances, dyes capable 
of absorbing infrared light or near infrared light can also be 
preferably used as light-to-heat converting materials, 

[0051] As these dyes, all the dyes with the maximum absorption, 
wavelength in a range of 400 nm to 1200 nm can be used. Preferred 
dyes include acid dyes, basic dyes, pigments, and oil soluble dyes 
for electronics and recording, particularly coloring elements based 
on cyanine, phthalocyanine, phthalocyanine metal, complex, 
naphthalocyanine, naphthalocyanine metal complex, dithiol metal 
complex, naphthoquinone, anthraquinone, indophenol, indoaniline, 
pyrylium, thiopyrylium, squalilium, croconium, diphenylme thane, 
triphenylmethane, triphenylmethane-phthalide, triallylme thane, 
phenothiazine, phenoxazine, fluoran, thiofluoran, xanthene, 
indolylphthalide, spiropyran, azaphthalide, chromenopyrazole, 
leucoauramine, rhodamine lactam, quinazoline, diazaxanthene, 
bislactone, fluorenone, monoazo, ketone imine, disazo, polymethine, 
oxazine, nigrosine, bisazo, bisazostilbene, bisazooxadiazole, 
bisazof luorenone, bisazohydroxyperinone, azochromium complex salt , 

r 

12 



triazotriphenylamine, Thioindigo, nitroso, 1:2 metal complex salt, 
intermolecular CT, quinoline, quinophthalone, and fulgide, and 
furthermore triphenylmethane based leuco-pigments, cationic dyes, 
azo disperse dyes, benzothiopyran based spiropyran, 
3, 9-dibromoanthanthrone, indanthrone, phenolphthalein, 

sulf ophthalein, ethyl violet, methyl orange, fluorescein, 
methylviologen, methylene blue, Dimroth betaine, etc. 
[0052] Among them, it is preferred to use coloring elements for 
electronics and recording, having a maximum absorption wavelength 
of 700 nm to 900 ran, such as cyanine based coloring elements, 
azulenium based coloring elements, squalilium based coloring 
elements, croconium based coloring elements, azo based disperse 
coloring elements, bisazostilbene based coloring elements, 
naphthoquinone based coloring elements, anthraquinone based 
coloring elements, perylene based coloring elements, 
phthalocyanine based coloring elements, naphthalocyanine metal 
complex based coloring, elements, polymethine based coloring 
elements, dithiol nickel complex based coloring elements, 
indoaniline metal complex coloring elements, intermolecular CT 
coloring elements, benzothiopyran based spiropyran, nigrosine dyes, 
etc. 

[0053] Among these dyes., those with a large molar extinction 
coefficient can be preferably used. Specifically those of e- = 1 
x 10 4 or more are preferred, and those of 8 = 1 x 10 5 are more preferred. 
If e is smaller than 1 x 10 4 , it is difficult to achieve the effect 
of improving the sensitivity. 

[0054] Any one of these light-to-heat converting materials. can be 
used to obtain the effect of improving the sensitivity. However, 
if two or more of them are used together, the sensitivity can be 
further improved. 



[0055] It is preferred that the light-to-heat converting material 
content is in a range of 0.1 to 40 wt% based on the weight of the 
entire heat sensitive layer composition. A more preferred range 
is 0.5 to 25 wt%. 

[0056] The binder (b) is described below. The binder polymer is 
not especially limited if it is soluble in organic solvents and 
can form a film. However, in view of the printing durability of 
the printing plate, it is preferred that a homopolymer or copolymer 

with a glass transition temperature (Tg) of 20°C or lower is 
preferred, and a homopolymer or copolymer with a glass, transition 

temperature of 0°C or lower is more preferred. 

[0057] Examples of the binder polymer include publicly known vinyl 
polymers, unvulcanized rubber, polyoxides (polyethers) , 
polyesters, polyurethanes, polyamides, cellulose based resins, 
etc. 

[0058] It is preferred that the binder content is in a range of 
5 to 70 wt% based on the weight of the entire heat sensitive layer 
composition. A more preferred range is 10 to 50 wt%. 
[ 0059 ] Any one of the above-mentioned binders can be used, or several 
polymers can also be used as a mixture. A binder with functional 
groups reactive with the crosslinking agent (c) and the crosslinking 
agent of the silicone rubber layer can be preferably used. 
[0060] Among the above-mentioned polymers, especially a 
polyurethane, polyester or vinyl based polymer is preferred as the 
binder polymer. 

[0061] The crosslinking agent (c) is described below. It is 
preferred that the heat sensitive layer contains a crosslinking 
agent for the purpose of improving the shape integrity, solvent 
resistance and the adhesion to the overlying silicone rubber layer. 
In the case where the heat sensitive layer contains a polymer and 
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an oligomer, the crosslinking agent can react with the polymer 
and/or the oligomer. 

[0062] The crosslinking agent can be. selected from those enumerated 
in "Handbook on Crosslinking Agents" (Shinzo Yamashita and Tosuke 
Kaneko, . Taisei Shuppan, 1981). It , is preferred that the 
crosslinking agent is selected to suit the material to be 
crosslinked. Examples of the reaction that can be used for forming 
the crosslinked structure include the reaction between the hydroxyl 
groups in the heat sensitive layer and a polyisocyanate, epoxy resin, 
polyamine, amine derivative, polycarboxylic acid, carboxylic acid 
derivative such as carboxylic acid chloride, or metal chelate 
compound, ene-thiol addition by unsaturated groups and a polythiol 
compound, thermal or photo radical polymerization of unsaturated 
groups, etc. 

[0063] It is preferred that the amount of the crosslinking agent 
added to the heat sensitive layer is in a range of 3 to 50 wt% based 
on the solid content forming the heat sensitive layer. A more 
preferred range is 10 to 30 wt%. If the amount is less than 3 wt%, 
the image reproducibility improving effect becomes low. If the 
amount is more than 30 wt% on the other hand, the physical properties 
of the heat sensitive layer are likely to decline, and as a printing 
plate, for example, printing durability is likely to decline. 

[0064] Furthermore, in this invention, the heat sensitive . layer 
can contain, as required, a dye, acid, leveling agent, surfactant, 
coupler, plasticizer, etc. 

[0065] It is preferred that the thickness of the heat sensitive 
layer is in a range of 0.1 to 10 g/m 2 as a covering layer, in view 
of the printing durability of the printing plate, the likelihood 
of the diluting solvent to vaporize, and excellent productivity. 
A more preferred range is 1 to 7 g/m 2 . 
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[0066] The silicone rubber layer is described below. In this 
invention, the silicone rubber layer can be formed from any silicone 
rubber composition used in the conventional waterless planographic 
printing plates. 

[0067] Particularly, the silicone rubber layer can be obtained by 
sparsely crosslinking a linear organopolysiloxane (preferably 
dimethylpolysiloxane) . 

[0068] The crosslinking method can be either of condensation type 
or addition type. 

[0069] In the case of condensation type crosslinking, it is 
preferred to add a metal carboxylate of tin, zinc, lead, calcium, 
.manganese or the like, such as dibutyltin laurate, tin (II) octoate 
or naphthenate, or chloroplatinic acid as a catalyst. 
[007 0] An addition type silicone rubber layer can be formed from 
a solution obtained by diluting a polyorganosiloxane having at least 
two vinyl groups in the molecule, a polyorganosiloxane having at 
least three SiH groups in the molecule and a platinum compound using 
an adequate solvent. 

[0071] Furthermore, the platinum compound preferably used in the 
addition type silicone rubber layer is not especially limited, but 
can be selected from platinum, platinum chloride, chloroplatinic 
acid, olef in-coordinated platinum, etc. Among- them, an 
olef in-coordinated platinum is preferred. 

[0072] Furthermore, for the purpose of controlling the curing rate 
of the addition type silicone rubber layer, it is preferred to add 
a reaction inhibitor such as a vinyl group-containing 
organopolysiloxane (e.g. tetracyclo (methyl vinyl ) siloxane) , 
carbon-carbon triple bond-containing alcohol, acetone, methyl 
ethyl ketone, methanol, ethanol or propylene glycol monomethyl 
ether . 
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[0073] The above-mentioned compositions can also contain a hydroxyl 
group-containing organopolysiloxane or hydrolysable functional 
group-containing silane (or siloxanes) used as a composition of 
the condensation type silicone rubber layer. Furthermore, for the 
purpose of improving the rubber strength, a publicly known filler 
such as silica can also be added. 

[0074] Moreover, in this invention, it is preferred that the 
above-mentioned composition of the silicone rubber layer further 
contains a silane coupling agent. 

[0075] It is preferred that the silane coupling agent content is 
in a range of 0.1 to 5 wt% based on the solid content of the silicone 
rubber layer composition. A more preferred range is 0.5 to 3 wt%. 
[0076] It is preferred that the thickness of the silicone rubber 
layer is in a range of 0.5 to 20 g/m 2 . A more preferred range is 
0.5 to 5 g/m 2 . If the thickness is less than 0.5 g/m 2 , the ink 
repellencyof the printing plate tends to decline. If the thickness 
is more than 20 g/m 2 , an economic disadvantage is inevitable, and 
the ink mileage becomes short disadvantageously . 

[0077] The method for producing the directly imageable waterless 
planographic printing plate precursor, and the plate making method 
in this invention are described below. 

[0078] A substrate treated as required with any of various 
techniques is coated with, as required, a heat insulating layer 
composition using an ordinary rotary coating apparatus such as a 
coater or whirler, heated to vaporize the solvent, further cured 
by means of heat or light action, coated with a heat sensitive layer 
composition, heated to vaporize the solvent, and, as required, cured 
by means of heat or light action. Then, the laminate is coated with 

a silicone rubber .composition and heat-treated at 50 to 150°C for 
several minutes, to form a silicone rubber layer. 
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[0079] The plate obtained like this can have a protective film 
laminated or a protective layer formed, for the purpose of 
protecting . the silicone rubber layer. 

[0080] Therefore, it is preferred that the protective film does 
not disturb the irradiation with a laser beam. Examples of the 
covering film include a polyester film, polypropylene film, 
polyvinyl alcohol film, saponified ethylene vinyl acetate copolymer 
film or polyvinylidene chloride film, etc. 

[0081] From the directly imageable waterless planographic printing 
plate precursor obtained like this, the protective film is removed, 
or preferably the plate is exposed imagewise to a laser beam through 
the protective film. 

[0082] The emitted light wavelength range of the laser beam source 
used for the exposure in the process of this invention is in a range 
of 300 run to 1500 nm. That is, any various lasers such as alrgon 
ion laser, krypton ion laser, helium-neon layer, helium-cadmium 
laser, ruby laser, glass laser, YAG laser, titanium sapphire laser, 
dye laser, nitrogen laser, metal vapor laser, excimer laser, free 
electron laser and semiconductor laser can be used. 
[0083] Among them, for the purpose of making a printing plate from 
the printing plate precursor of this invention, a semiconductor 
laser with the emitted light wavelength range near the near infrared 
region is preferred. Especially a high-energy semiconductor laser 
can be preferably used. 

[0084] The development is carried out by means of abrasion treatment 
in the presence or absence of water or an organic solvent. As 
another method, the so-called peel-apart development, in which the 
protective film is peeled for forming a pattern on the printing 
plate, can also be used to produce a printing plate. As a further 
other method of development, it is also preferred to use an automatic 
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processor as described in JP63-163357A, for pre-treating the plate 

surface with said developer and rubbing the plate surface with a 

rotary brush while showering with tap water, etc. 

[0085] Spraying hot water or water vapor to the plate surface instead 

of using the above-mentioned developer also allows development. 

[0086] 

[Examples] This invention is described below in reference to 
examples, but is not limited thereto or thereby. 
[0087] Example .1 

A degreased 0.15 mm thick aluminum sheet was coated with a primer 

solution with the following composition using a bar coater, and 

dried at 18 0°C for 2 minutes, to form a 4 g/m 2 thick primer layer. 
[0088] 

Primer layer composition 

(a) Polyurethane resin (Sanprene LQ-T1331 produced by Sanyo 
Chemical Industries Ltd.) 90 parts by weight 

(b) Blocked isocyanate (Takenate B830 produced by Takeda Chemical 
Industries, Ltd.) 35 parts by weight 

(c) Epoxy-phenol-urea resin (SJ9372 produced by Kansai Paint Co., 
Ltd.) 8 parts by weight 

(d) Titanium oxide 10 parts by weight 

(e) Dimethyl formamide 900 parts by weight 

In succession, the coated substrate was further coated, on the 
primer layer, with the following heat sensitive layer composition 
using a bar coater, and dried at 110°C for 2 minutes, to form a 1 
g/m 2 thick heat sensitive layer. 
Heat sensitive layer composition 

(a) IR-820 (B) (polymethine based coloring element produced by 
Nippon Kayaku Co., Ltd.) 5 parts by weight 

(b) Aluminum acetylacetonate 30 parts by weight 
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(c) Phenol novolak resin 60 parts by weight 

(d) Polyurethane resin 20 pars by weight 

(e) Denacol EX512 (polyglycerol polyglycidyl ether produced by 
Nagase Kasei Kogyo K.K.) 5 parts by weight 

(f) Tetrahydrofuran 60 parts by weight 

(g) Dimethyl formamide 20 parts by weight 

(h) Methyl isobutyl ketone 20 parts by weight 

In succession, the laminate was further coated, on the heat 
sensitive layer, with the following silicone rubber layer 
composition using a bar coater, and cured and dried with wet heat 

having a dew point of 30°C, at 125°C for 2 minutes, to form a 2 g/m 2 

thick silicone rubber layer. 

[0089] 

Silicone rubber layer composition 

(a) Polydimethylsiloxane (molecular weight about 25,000, end 
hydroxyl groups) 100 parts by weight 

(b) Vinyltri (methyl ethyl ketoxime) silane 10 parts by weight 

(c) M Isopa'r E" (produced by Exxon Chemical Japan) 

900 parts by weight 
The laminated plate obtained as described above had an 8 (am thick 
polyester film, "Lumirror/' (produced by Toray Industries, Inc.) 
further laminated using a calender roller, to obtain a directly 
imageable waterless planographic printing plate precursor. 
[0090] Subsequently, the "Lumirror" of the printing plate precursor , 
was removed, and the remaining precursor was pulse-exposed using 
a semiconductor laser (OPC-AOOl-mmm-FC, output 0.75 W, wavelength 
780 run, produced by Opto Power Corporation) mounted on an X-Y Table 
at a beam diameter of 20 fim and at a laser energy of 250 mW for an 
exposure time period of 10 |as. 

[0091] In succession, the exposed plate was immersed in a 
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pretreatment liquid with the following composition (40°C, 60 
seconds) , and rubbed with cotton cloth impregnated with water, to 
remove the silicone rubber layer in the exposed area, for completing 
development. 
[0092] 

Pretreatment liquid composition 

(a) Polypropylene glycol (molecular weight 200) 

95 parts by weight 

(b) Water 5 parts by weight 
After completion of development, the plate was poor in plate 
checking property, and the density difference between the image 
area and the non-image area was not clear. So, the plate was dyed 
with the following dyeing solution. For dyeing, the plate was 
immersed in a vat containing the dyeing solution of 25°C for 10 
seconds, washed with water and dried. The dy density was measured 
using a Macbeth densitometer, RD514. As a result, the density 
difference between the image area and the non-image area was found 
to be 1.1, showing that a printing plate with excellent plate 
checking property could be obtained. It could be confirmed, that 
the development had been reliably accomplished. 

[0093] 

Dyeing solution composition 

(a) Crystal Violet (C. I. Basic Violet 3 produced by Hodogaya 
Chemical Co., Ltd., Amax = 592 nm) 0.1 part by weight 

(b) Pure water 99.9 parts by weight 
Example 2 

The plate irradiated with a laser beam as described for Example 
1 was developed using TWL-1160 (automatic developing and dyeing 
machine for waterless planographic printing plate, produced by 
Toray Industries, Inc.) at a speed of 60 cm/min. The pretreatment 
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liquid used in this case had the following composition with a liquid 

temperature of 4 0°C. 
[0094] 

(a) Polypropylene glycol (molecular weight 200) 

95 parts by weight 

(b) Water 5 parts by weight 

As the developer, water of 25°C was used. As the dyeing solution, 
the same dyeing solution of 25°C as used in. Example 1 was used. 

[0095] The dye density of the printing plate dyed using an automatic 
developing and dyeing machine was measured using a Macbeth 
densitometer, RD514, and as a result , the density difference between 
the image area and the non-image area was found to be 1.1, showing 
that a printing plate with excellent plate checking property could 
be obtained. It could be confirmed that the development had been 
reliably accomplished. 

[0096] Example 3 

A printing plate was produced as described for Example 1, except 
that the following dyeing solution was used instead of the dyeing 
solution of Example 2. As a result, the density difference between 
the image area and the non-image area was 1.0, showing that a 
printing plate with excellent plate checking property could be 
obtained. It could, be confirmed that the development had been 
reliably accomplished. . 
[0097] 

Dyeing solution composition 

(a) Aizen Victoria Pure Blue BOH (C. I. Basic Blue 7 produced by 

Hodogaya Chemical Co., Ltd., Ajnax = 617 nm) 

0.1 part by weight 

(b) Sodium dodecylbenzenesul-f onate 0.2 part by weight 

(c) KS-502 (defoaming agent produced by Shin-Etsu Chemical Co., 
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Ltd.) 0.01 part by weight 

(d) Pure water 1 99.69 parts by weight 

Example 4 

A printing plate was produced as described for Example 1, except 
that the following dyeing solution was used instead of the dyeing 
solution of Example 2. As a result, the density difference between 
the image area and the non-image area was 1.15, showing that a 
printing plate with excellent plate checking property could be 
obtained. It could be confirmed that the development had been 
reliably accomplished. 
[0098] 

Dyeing solution composition 

(a) Aizen Methyl Violet Pure Special (C. I. Basic Violet 1 produced 
by Hodogaya Chemical Co., Ltd., Xmax = 585 run) 

0.1 part by weight 

(b) Sodium 2-ethylhexyl sulfate 0.2 part by weight. 

(c) Butyl carbitol 5 parts by weight 

(d) KS-502 (defoaming agent produced by Shin-Etsu Chemical Co., 
Ltd.) 0.01 part by weight 

(e) Pure water 95.69 parts by weight 
Example 5 

A printing plate was produced as described for Example 1, 
except that the following dyeing solution was used instead of the 
dyeing solution of Example 2. As a result, the density difference 
between the image area and the non-image area was 0.9, showing that 
a printing plate with excellent plate checking property could be 
obtained. It could be confirmed that the development had been 
reliably accomplished. 
[0099] 

Dyeing solution composition 
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(a) Aizen Victoria Pure Blue BOH (C. I. Basic Blue 7 produced by 
Hodogaya Chemical Co., Ltd., Ajuax = 617 run) 

0.1 part by weight 

(b) Noigen EA112 (nonionic surfactant produced by Dai-ichi Kogyo 
Seiyaku Co . > Ltd.) 1.0 part by weight 

(c) Butyl carbitol 5 parts by weight 

(d) KS-502 (defoaming agent produced by Shin-Etsu Chemical Co, Ltd.) 

0,01 part by weight 

(e) Pure water 93.89 parts by weight 
Example 6 

A printing plate was produced as described for Example 1, except 
that the following dyeing solution was used instead of the dyeing 
solution of Example 2. As a result, the density difference between 
the image area and the non-image area was 0.9, showing that a 
printing plate with excellent plate checking property could be 
obtained. It could be confirmed that the development had been 
reliably accomplished. 
[0100] 

Dyeing solution composition 

(a) C. I. Acid Red 51 (Amax = 526 nm) 0.1 part by weight 

.(b) Noigen EA112 (nonionic surfactant produced by Dai-ichi Kogyo 
Seiyaku Co., Ltd.) 1.0 part by weight 

(c) Butyl carbitol 5 parts by weight 

(d) KS-502 (defoaming agent produced by Shin-Etsu Chemical Co., 
Ltd.) 0.01 part by weight 

(e) Pure water 93.89 parts by weight 
Example 7 

After completion of irradiation with a laser in Example 1, the plate 
was rubbed with cotton cloth impregnated with a developing and 
dyeing solution with the following composition for concurrent 
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development and dyeing. The dye density was measured using a 
Macbeth densitometer, RD514, and as a result , the density difference 
between the image area and the non-image area was found to be 1.1/ 
showing that a printing plate with excellent plate checking property 
could be obtained. It could be confirmed that the development had 
been reliably accomplished. 
[0101] 

Developing and dyeing solution composition 

(a) Aizen Victoria Pure Blue BOH (C. I . Basic Blue 7 produced by 
Hodogaya Chemical Co., Ltd., Amax = 617 nm) 

0.1 part by weight 

(b) Noigen EA112 (nonionic surfactant produced by Dai-ichi Kogyo 
Seiyaku Co., Ltd.) 1.0 part by weight 

(c) Butyl carbitol 5 parts by weight 

(d) Diethylene glycol mono-2-ethylhexyl ether 

20 parts by weight 

(d) KS-502 (defoaming agent produced by Shin-Etsu Chemical Co., 
Ltd.) 0.01 part by weight 

(e) Pure water 75 parts by weight 
[0102] 1 

[Effect of the invention] This invention can provide a directly 
imageable planographic printing plate excellent in plate checking 
property, since it comprises a dyeing step. 
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